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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an adhesive composition excellent in the 
hardenability in low temperature (150 ** or less) 1 liquid type. In particular, it consists of a 
combined member of inorganic substances, such as metal like the cap of a fluorescent lamp or 
an electric bulb type fluorescent lamp, or a bulb supporter, and glass, and organic polymer, 
such as polyester resin and polycarbonate resin, and is related with the adhesive composition 
in the field which cannot make curing temperature not much high. 
[0002] 

[Description of the Prior Art]The adhesives which use an epoxy resin as base resin are widely 
used from excelling in adhesive strength, heat resistance, etc. Generally, epoxy adhesive uses 
an epoxy resin as base resin, and in the case of cold cure, in baking hardening of polyamine 
compound and a polysulfide compound at an elevated temperature, the acid anhydride is used 
as a hardening agent, and it is used as a two-component type. 

[0003]Although the hardening art (JP,57-42721,A, JP,57-90012,A, JP,57-1331 19,A, JP,57- 
133120,A, JP,57-133122,A) which used the aluminum chelate compound together is 
introduced these days, Not only high but hardening might take the long time to curing 
temperature in each case. As a 1 liquid type, there was a problem in storage stability, and 
there was a problem in workability and storage very much at the spot which uses adhesives. 
[0004] 

[Problem(s) to be Solved by the lnvention]Also in [ the purpose of this invention solves the 
problem of the above-mentioned conventional technology, storage stability is excellent in the 
hardenability in good low temperature (150 ** or less), and its adhesive property is good, and ] 
long-term use, They are an adhesive composition which causes neither discoloration nor the 
fall of adhesive strength with heat or light, and a thing which especially provides a 1 liquid type 
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adhesive composition. 
[0005] 

[Means for Solving the Problem]Namely, as for this invention, a weight per epoxy equivalent 
receives epoxy resin (A)100 weight section of 100-2000, the organoalkoxysilane compound (B) 
0.05 - 100 weight sections which have a glycidyl group and a hydrolytic alkoxysilane group in a 
monad, and an adhesive composition carrying out aluminum chelate compound (C) 0.01-10 
weight-section combination -- it comes out. 
[0006] 

[Embodiment of the lnvention]Out of what is marketed, the epoxy resin (A) of this invention can 
be chosen arbitrarily, and can be used. That is, there are a polyphenol type, a poly glycidyl 
amine type, an alcohol type, an ester type, alicyclic, and others in these (reference: the 
chemicals goods of 13197, Chemical Daily (1997 issue), 923 pages - 931 pages). These 
epoxy resins may be independence or two or more kinds of mixtures. In order to obtain 
sufficient hardenability and storage stability, and adhesion performance, the weight per epoxy 
equivalents of this epoxy resin are 100-2000. By less than 100, epoxy equivalent weight 
cannot acquire sufficient hardenability, if adhesive strength becomes weak and exceeds 2000. 
[0007]Since hardenability and an adhesive property become still better when it has a hydroxyl 
group as functional groups other than an epoxy group, an epoxy resin (A) is preferred. 
[0008]As an organoalkoxysilane compound (B) which has a glycidyl group and a hydrolytic 
alkoxysilane group in [ of this invention ] a monad, Gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxy propyltriethoxysilane, gamma-glycidoxy propyl triisopropoxy silane, gamma- 
glycidoxypropylmethyldietoxysilane, beta-(3,4-epoxycyclohexyl) ethyl dimethoxysilane, etc. 
may be raised, and these compounds may be independence or two or more kinds of mixtures. 
It may be the partial condensate of these compounds. 

[0009]0.05-100 weight-section combination of the organoalkoxysilane compound (B) is carried 
out to epoxy resin (A)100 weight section, and the adhesives which were excellent in many 
performances, such as hardenability, storage stability, and an adhesive property, at this time 
are obtained. In less than 0.05 weight sections, since an adhesive property will get worse if 
hardenability falls and 100 weight sections are exceeded, it is not desirable. 
[0010]As an aluminum chelate compound (C) of this invention, Aluminum ethylacetoacetate 
diisopropylate, aluminum tris (ethylacetoacetate), There may be aluminum tris (acetyl acetate), 
aluminum bis-ethylacetoacetate monoacetyl acetonate, etc., and these may be independence 
or two or more kinds of mixtures. This compound achieves a starter function for the 
hardenability resin composition of this application to harden. 

[001 1]Adding as stabilizer the chelating agent which corresponds during storage so that a 
function may not be exhibited carelessly is known well, and this invention is also carried out 
suitably. That is, in order to improve storage stability, it is preferred to add an acetylacetone, 
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methyl acetoacetate, ethyl acetoacetate, etc. 

[0012]An aluminum chelate compound (C) carries out 0.01-10 weight-section use to epoxy 
resin (A)100 weight section. In less than 0.01 weight sections, the hardenability of adhesives 
gets worse, bridge construction is overdue, and the adhesive strength of adhesives, solvent 
resistance, etc. fall. If ten weight sections are exceeded, it becomes impossible to dissolve in 
an epoxy resin enough, and hardenability will get worse conversely or the storage stability of 
adhesives will get worse. 

[001 3]lf an organoalkoxysilane compound (B) and aluminum chelate compound (C) are 
uniformly mixed with an epoxy resin (A), no matter it may manufacture the constituent of this 
application by what means, it can attain the purpose. 

[0014]As an example, agitating an epoxy resin (A), aluminum chelate compound (C) is taught 
every in small quantities, and it dissolves. Subsequently, an organoalkoxysilane compound (B) 
is added, and if churning is continued until it becomes uniform, it can manufacture. It does not 
care about heating, if required in this manufacturing process, and also at ordinary temperature, 
enough, manufacture is possible and it is preferred to manufacture at 20-50 ** from a viewpoint 
of the stability (in order that a hardening reaction may advance and a gel thing may not 
generate during manufacture) of manufacture and storage stability. 
[0015]The hardenability in low temperature can be improved more by carrying out agitation 
mixing until it adds the diluent which contains a hydrophilic organic solvent in a constituent and 
becomes uniform. 

[0016]Another, effective method can improve the hardenability in low temperature more in a 
similar manner by blending with other raw materials, after manufacturing an 
organoalkoxysilane compound (B) as follows. 

[0017]That is, it is the method of adding the diluent containing a hydrophilic organic solvent 
and producing the diluent of the organoalkoxysilane compound (B) beforehand, measuring and 
agitating the organoalkoxysilane compound (B) of the specified quantity in the container to 
which the agitating device was attached. 

[001 8]A hydrophilic organic solvent refers to the organic solvent which dissolves in 20 ** water 
not less than 10% by a volume ratio here, Alcohols, such as methyl alcohol, ethyl alcohol, 
isopropyl alcohol, and n-butyl alcohol, Ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, There is glycol ether, such as ethylene glycol monobutyl ether, propylene 
glycol monomethyl ether, propylene glycol monoethyl ether, and propylene glycol butyl ether. 
These solvents may be independence or two or more kinds of mixtures. 
[0019]The hardenability of a constituent and storage stability improve by blending the diluent 
containing a hydrophilic organic solvent. As for the diluent containing a hydrophilic organic 
solvent, it is preferred to be used by 100 or less weight sections to organoalkoxysilane 
compound (B)100 weight section in order to prevent only the case hardening of adhesives 
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from being promoted. 

[0020]When a diluent contains the water (PH in 25 ** is 6.8 or less ion exchange water 
preferably in order to improve the storage stability of a constituent) of 100 or less weight 
sections to hydrophilic organic solvent 100 weight section, the hardenability in low temperature 
improves more. 

[0021]The constituent of this invention with a constituent, Blend a filler, namely, if needed Or a 
titanium dioxide, Paints, such as carbon black and aluminium paste, and the additive agents (a 
leveling agent, a pigment agent, an antisettling agent, an ultraviolet ray absorbent, light 
stabilizer (HALS), a defoaming agent, etc.) known well and the solvent for dilution can be 
blended and used. If required, other resin for refining, for example, polybutadiene rubber 
(PBD), Ethylene propylene diene rubber (EPDM), neoprene butadiene rubber (NBR), 
Condensed system polymer, such as polymerization system polymer, such as an acrylic resin 
and polystyrene, polyethylene terephthalate (PET), polybutylene terephthalate (PBT), and 
nylon (NY), can also be blended and used. 

[0022]ln the substrate which can apply the adhesives of this application, ABS, polystyrene, 
polycarbonate, Metal, such as plastics, such as nylon, iron, aluminum, galvanized iron, and tin, 
And there are inorganic materials, such as that to which the thing to which chemical 
conversion of these was carried out and a cation, or anion electropainting was performed, 
glass, mortar, cement, an asbestos cement, asbestos-cement perlite, brick, a tile, and a slate, 
etc. 

[0023] Hereafter, an example explains in detail. 

[0024]lf there is no notice in particular, number of copies shall show a weight section and 

composition ratio shall show weight %. 

[0025] 

[Example]the planetary mixer of Example 15L -- Epicoat 828 (the epoxy resin of the weight per 
epoxy equivalents 184-194.) it stirs and uniform [ 900 g of products of Oil recovery Shell Epoxy 
and Epicoat 1004 (epoxy resin / of the weight per epoxy equivalents 875-975 /, product of Oil 
recovery Shell Epoxy) 100g are taught, and ] -- suppose that it is liquefied. Subsequently, 
aluminum chelate A (W) (50 g of aluminum chelate compounds (aluminum tris (acetyl acetate), 
product of Kawaken Fine Chemicals Co., Ltd.) are taught and stirred, and it dissolves 
uniformly.) 

[0026]the diluent (= SH-6040 (3-glycidoxypropyltrimetoxysilane.)) of the organoalkoxysilane 
compound which was beforehand mixed to this and was used as the uniform solution at it 500 
g of the product / isopropyl alcohol / ion exchange water of Dow Corning Toray Silicone, Inc. 
(=90/9/1) were added, it stirred and mixed until it became uniform, and the adhesive 
composition of Example 1 was manufactured. 

[0027]it stirs and uniform [ Epicoat 1007 (epoxy resin / of the weight per epoxy equivalents 
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1750-2200 /, product of Oil recovery Shell Epoxy) 1000g and 667 g of toluene are taught to the 
planetary mixer of Example 25L, and ] - suppose that it is liquefied. Subsequently, aluminum 
chelate A (W) (50 g of aluminum chelate compounds (aluminum tris (acetyl acetate), product of 
Kawaken Fine Chemicals Co., Ltd.) are taught and stirred, and it dissolves uniformly.) 
[0028]the diluent (= SH-6040 (3-glycidoxypropyltrimetoxysilane.)) of the organoalkoxysilane 
compound which was beforehand mixed to this and was used as the uniform solution at it 500 
g of the product / isopropyl alcohol / ion exchange water of Dow Corning Toray Silicone, Inc. 
(=90/9/1) were added, it stirred and mixed until it became uniform, and the adhesive 
composition of Example 1 was manufactured. 

[0029]Epicoat 828(epoxy resin [ of the weight per epoxy equivalents 184-194 ], product of Oil 
recovery Shell Epoxy)1000g is taught to the planetary mixer of Example 32L, and it stirs. 
Subsequently, aluminum chelate A (W) (50 g of aluminum chelate compounds (aluminum tris 
(acetyl acetate), product of Kawaken Fine Chemicals Co., Ltd.) are taught and stirred, and it 
dissolves uniformly.) 

[0030]the diluent (= SH-6040 (3-glycidoxypropyltrimetoxysilane.)) of the organoalkoxysilane 
compound which was beforehand mixed to this and was used as the uniform solution at it 500 
g of the product / isopropyl alcohol / ion exchange water of Dow Corning Toray Silicone, Inc. 
(=90/9/1) were added, it stirred and mixed until it became uniform, and the adhesive 
composition of Example 1 was manufactured. 

[0031 ]The adhesive composition of Example 4 was manufactured like Example 1 except the 
loadings of example 4 aluminum chelate A (W) being 1 g. 

[0032]The adhesive composition of the comparative example 1 was manufactured like 
Example 1 except the loadings of a comparative example 1 organoalkoxysilane diluent being 
0.4 g. 

[0033]The adhesive composition of the comparative example 2 was manufactured like 
Example 1 except the loadings of comparative example 2 aluminum chelate A (W) being 0.05 

g- 

[0034]The examination as adhesives was done using the constituent of an example and a 
comparative example. A result is shown in Table 1. Each evaluation shall perform 
measurement and a judgment by the following method. 
[0035] 1. Adhesive strength (based on JIS K 6850) 

The examination was presented with what was heated and stiffened for 10 minutes at 120 **, 
after using the aluminum plate for the specimen and applying an adhesive composition. 
Adhesive strength considers 50 or more mPa as success. 

[0036]2. The heat test was done for the test piece produced like measurement of heat- 
resistant adhesive strength for 150 days at 150 **. Adhesive strength was measured after this. 
The adhesive strength after a heat test considers it as success, when the retention of 50 or 
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more mPa and adhesive strength is not less than 90%. 

[0037]3. Apply thermochromism adhesives uniformly on a glass plate, and carry out heat cure 
for 10 minutes at 120 **. The heat test of this was done for five months at 150 **, and viewing 
estimated change of the hue in examination order. A judgment is O. There is no change of 
hue. Success. 

** -- although it turns yellow a little, it is judged that it is satisfactory practically. Success, 
x -- it has discolored remarkably. Rejection. 
[0038] 
[Table 1] 
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[0039] 

[Effect of the lnvention]The adhesive composition of this invention is excellent in the 
hardenability in low temperature (150 ** or less), and its adhesive property is good and it 
causes neither discoloration nor the fall of adhesive strength with heat or light also in long-term 
use. It is the best for the field which especially consists of a combined member of inorganic 
substances, such as metal like the cap of a fluorescent lamp or an electric bulb type 
fluorescent lamp, or a bulb supporter, and glass, and organic polymer, such as polyester resin 
and polycarbonate resin, and cannot make curing temperature not much high. 



[Translation done.] 
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